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DEPARTMENTS. 



SOLUTIONS OF PROBLEMS. 



ARITHMETIC. 

ISO. Proposed by F. P. MATZ, Sc. D., Pb. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

The amount of tax assessed on the property of a city is T,=$145,850 ; and the treas- 
urer was allowed a fee of m%,=i°/o, for collection. If n%,=lO%, of the tax was uncollect- 
able, what were the net proceeds of the tax? 

Solution by G. B. M. ZERE, A. M., Pb. D., The Temple College. Philadelphia, Pa., and J. E. HITT, Coronal 
Institute, San Marcos, Tex. 

Net proeeeds=T(100% -m%)(100% -n %) 

=$145,850 x .90 x .99 J=$130,280.51i. 
If lie was allowed m%=f % of the whole, then net proceeds 

=T(100%-j»%-m%) 

=$145,850 x .894=$130,171.12£. 

160. Proposed by F. P. MATZ, Sc. D„ Ph. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

A farm is rented for $ft,=$300, in cash and a certain number of bushels of wheat. 
When wheat is $n,~$4-5 per bushel the rent is p%,=l2i% lower than when wheat is $m, 
=$1 1-5 per bushel. Find the number of bushels of wheat. 

Solution by D. B. NOETHBUP, Mandana, N. T. 
Let a:=the number of bushels of wheat. Then, by the conditions of the 
problem, B-\-nx—thb number of dollars in the rent, when wheat is $n per bush- 
el, and R-\-mx=the number of dollars in the rent when wheat is $m per bushel. 
But, also by the conditions of the problem, R+nx—(\ — p)(R+mx). Solving 

pR 

this equation for x, we find x=— — — i-— . Substituting the numbers for the 

(1— p)m— n ° 

letters, #=150, the number of bushels of wheat. 



ALGEBRA. 



153. Proposed by JOHN M. C0LAW, A. M., Monterey, Ta. 

Eliminate x, y, z, from the equations 

x* +yz=a, 
y*+zx=-l>, 
g*+xy=c, 
x-\-y + z—0. 

Solution by MARCUS BAKES. Washington, D C. 

Let s=a+l-\-c; then 
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s + a=i/ 2 +2tjz+z* +x(2x+y+z)=(y + s) 8 +x* =2x* ; 
similarly, s + b= =2y 2 ; 

s + c= =2z*. 

Hence i/( s + a )+ |/(*+&) + -|/(8+c)=(*+y+8)j/2=0, an equation in- 
volving only a, b, c. 

If we wish to express this relation without radicals we transpose, square, 
and reduce; whence a— s=j/[(s+&)(s-|-c)], whence 

s z +as—a 2 —bc 
s 2 +bs=b* —ca 
s*-\-cs=c 3 —ab. 

Whence 4s 2 =a 2 +6 2 +c 8 — (ab-\-bc + ca~) ; and therefore 

a 2 + 6 2 +c 2 +3(a&-f-&c+ca)=0. 

This may also be written 



f- + JL+ ' +8 (i-+-U-I.)=o. 

&c ca a& \ a b ' c / 



be 
Example. Let £=+1, y=-f2, a==— 3; then a=— 5, 6=+l, c=+ll. 

Excellent solutions of this problem were received from F. L. SAWYER, LONG. WALKER, JOSIAB 
H. DRUMMOND, J. K. ELLWOOD, J. 8CHEFFER, and O. B. M. ZEBR. 
Mr. Baker sent in neat solutions of problems 161 and 162. 

154. Proposed by F. P. MATZ, So. D., Ph. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

Show that the equation, x i -\-qx i 4-s=Q....(l), can not have three equal 
roots. 

Solution by WILLIAM HOOVEB, A. M., Ph. D., Professor of Mathematics and Astronomy in Ohio University, 
Athens, Ohio. 

By the usual theory, the conditions that ax i -j-ibx 3 +6ca; 2 +4aa;+e=0..(l) 
shall have three equal roots are 

ae-4M+3c 8 =0....(2), 
ad*+eb*+c 3 -ace-2bcd=0....(3). 

In the given equation, x i -fga; 8 +s=0.... (4), a=l, 6=0, c=%q, d=Q, e=s, 
and (2) and (3) become 

s+-|J-=0....(5), -|L_ 2S= 0....(6). 



